Electron impact (EI) mass spectrometer apparatus has been used to monitor the relative intensities of ion clusters of the type X n (H 2 O) n where X is 3-arylpyrimido 
Introduction
The importance of fused pyrimidines as; pyrimido [4,5- c]pyridazine-5,7(6H,8H)-diones, which are common sources for the development of new potential therapeutic agents, is well-known [1] [2] [3] [4] [5] . Some of this class of compounds plays new heterocyclizations based on S N H -methodology as N (2) -oxide and 3-alkylamino derivatives of 6,8-dimethylpyrimido [4,5- c]pyridazine-5,7(6H,8H)-dione 6, 7 .
Hydrogen bonding plays a key rule in biology, chemistry and remains a topic of intense current interest as judge by an enormous continuing amount of literatures. A few selected recent articles exemplify the general scope of the topic, ranging from the rule of H-bonding in: weak interaction in the gas phase 8 , supramolecular assembles 9 , helical structure 10 , molecular rotors 11 , through to measurement of H-bond acidity of organic compounds 12 , diastereoselective formation of centrosymmetric 18-membered ring 13 and etc.
Research investigations of the properties of clusters have been rapidly expanding in last two decades [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . On account of the intrinsic nature of accurate measurement of molecular masses, mass spectrometry has become an indispensable tool to study noncovalent interactions for protein complexes or oligomers [28] [29] [30] [31] . Mixed-clusters with water also have been reported with acetone [25] [26] [27] , cyclopentanone 32 , ammonia 33 , trimethylamine (TMA) 34 , etc. Herein, we report the formation of the monomeric and dimeric forms of 3-arylpyrimido [4,5- 
Results and Discussion
This paper presents results on the study of mass spectroscopy of 3-arylpyrimido [4,5- 35 , we found that the mass spectra of these compounds show strongly water clustered in the structure in ratio of 1:1. We assume the monomer and dimer structures of 1a-d and 2a-d as X n (H 2 O) n where, X = heterocyclic compounds 1a-d and 2a-d, n = 1, 2 and thus, the structure of monomer and dimer containing of clustered water will be show as X 1 (H 2 O) 1 and X 2 (H 2 O) 2 , respectively. The mass spectra of these compounds show the both water clustered monomer and dimer forms (Figures 1, 2 and Scheme 2). This observation indicated that there is a strong H-bond between monomer-water and weak H-bond between monomer-monomer species in gas phase. The strong H-bond not only exists between monomer-water species in solution (in DMSO as a suitable solvent) but also in gas phase in ionization chamber. The proposed water clustered dimer forms assigned as I and II structures is shown in Scheme 2. Interestingly, the fragmentation of these compounds in mass ionization chamber show some significant fragments that support the existence of X 1 (H 2 O) 1 In parallel the fragmentation in the mentioned above, the peak at m/z 233 can be rationalized by retro Diels-Alder reaction on X 1 (H 2 O) 1 (B form) formed K involving HNCO loss, then cyclization of this form released β-lactam derivative containing of a clustered water (L). The L can tautomerize to H form (β-lactim). As demonstrates, the water molecule is appeared in many of the fragments and clustered to fragments by strong hydrogen-bonding (Scheme 3).
The fragment of 4-fluorobenzonitrile ion radical at m/z 121 (5d) can also arise from retro-DielsAlder reaction of 1d and 2d on pyridazine ring moiety (Scheme 3). Fluorobenzene cation at m/z 95 generated from 5d with loss of cyanide radical. Fluorobenzene cation can also generated by heterolytic cleavage of the bond between C3-C9 in 1d and/or 2d molecule. The fragment of the fluorocyclobutadiene cation at m/z 69 generated from fluorobenzene cation with loss of natural acetylene and then loss of acetylene twice produced fluoroacetylene cation at m/z 43. This fragment converted to fluoroacetylene ion radical at m/z 44 by hydrogen radical capturing.
One of important fragmentation on these compounds is the retro-Diels-Alder reaction on pyrimidine ring moiety. This reaction generated the fragment of M with loss of HOCN in 1d and HSCN in 2d and then proton radical capturing produced ion radical of N at m/z 217. The ion radical of diazonium salt derivative (O) at m/z 190 generated from N with loss of neutral cyanic acid (HCN). Finally, the ion radical O generated the fragment of P at m/z 162 with loss of neutral nitrogen gas (N 2 ) (Scheme 3). i] ), generated the fragments of m/z 534, 516, 535 and 518, respectively. Unfortunately, an attempt to characterization of the structures of these unknown fragments is failed. Similarly, these fragmentations of 2d generated the fragments of m/z 566, 548, 567 and 550, respectively. The fragments of m/z 516 (from 1d) and m/z 548 (from 2d) can release via intramolecularly rearrangement on lactim dimer form (A[ii] ). Representatively, the loss of SH radical from lactim dimer form of 2d (A[ii]) generated the fragment at m/z 551. It seems that, this fragment generated via intramolecularly rearrangement of lactim dimer form of 2d (A[ii]) (Scheme 6). 
Conclusion
In summary, the mass fragmentations of the new compounds 1a-d and 2a-d were studied by electron impact (EI) mass spectroscopy. All these compounds showed ion clusters of the type X 1 (H 2 O) 1 (in high natural abundance) and X 2 (H 2 O) 2 
